The incorporation of radiolabeled polyamines and methionine into turnip yellow mosaic virus in protoplasts from infected plants.
Turnip yellow mosaic virus contains large amounts of nonexchangeable spermidine and induces an accumulation of spermidine in infected Chinese cabbage. By 7 days after inoculation, a majority of protoplasts isolated from newly emerging leaves stain with fluorescent antibody to the virus. These protoplasts contain 1-2 X 10(6) virions per cell and continue to produce virus in culture for at least 48 hr. [14C]Spermidine (10 microM) was taken up by these cells in amounts comparable to the original endogenous pool within 24 hr. However, after an initial rise, the spermidine content of the cell returned to its original level, implying considerable regulation of the endogenous pool(s). Putrescine and spermine were major products of the metabolism of exogenous spermidine. Radioactivity from exogenous [14C]spermidine was also readily incorporated into the ribonucleoprotein component(s) of the virus, where it appeared as both spermidine and spermine. The specific radioactivities of the viral polyamines were approximately twice those of spermidine and spermine extracted from the whole cell. Radioactivity from [2-14C]methionine was readily incorporated into the protein, spermidine, and spermine of the virus. Again, the specific activities of these amines were substantially higher in the virus than in the whole cell. Thus, newly formed virus contained predominantly newly synthesized spermidine and spermine. However, inhibition of spermidine synthesis by dicyclohexylamine led to incorporation of preexisting spermidine and increased amounts of spermine into newly formed virus.